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vibrations are determined, since they are also perpendicular to the wave normals N. The direction of vibration which corresponds to V2 [defined by (29)] lies in the plane which bisects the angle (Al} N, A2], in which Al and A2 denote the positive directions of the optic axes defined by (26'); the direction of vibration corresponding to Vl is perpendicular to this plane, i.e. in the plane which bisects the angle (Al, A7", — A,}.
7. Uniaxial Crystals.—When two of the principal velocities a, by c are equal, for example when a = d, the equations become much simpler. From (26) on page 319 it follows that both optic axes coincide with the ^-axis. Hence these crystals are called uniaxial. From (29) it follows, since ^ =g'2, that
Fi2 = a*,     V* — a* cos2 g + <* sin2 g,  .    .    (35)
in which g denotes the angle included between the wave normal and the optic axis. One wave has then a constant velocity; it is called the ordinary wave. The direction of vibration of the extraordinary wave lies, according to the construction of the preceding page, in the principal plane of the crystal, i.e. in the plane defined by the principal axis and the normal to the wave. The direction of vibration of the ordinary wave is therefore perpendicular to the principal plane of the wave. Since the principal plane of the wave was defined above (page 244) as the plane of polarization of the ordinary wave, the direction of vibration is perpendicular to the plane of polarization, as is the case from Fresnel's standpoint for isotropic media. When the angle g which the wave normal makes with the optic axis varies, N remaining always in the same principal section, the direction of vibration of the ordinary wave remains fixed, while that of the extraordinary wave changes. Hence, as was mentioned on page 252, § 7, Fresnel's standpoint has the advantage of simplicity in that the direction of vibration is alone determinative of the characteristics of the wave. If this is unchanged, the velocity of the wave is unchanged even though the direction of the wave normal varies.
Uniaxial crystals belong to those crystallographic systems